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The properties of the spiral may be described as follows : —
 1.	Offsets y from initial tangent vary as the cube of L, the length
of the spiral.
 2.	Spiral angle 6, varies as Z2.
 3.	Deflection angle <^3 varies as i2.
 4.	Degree of curve, D, Ls varies directly as L,
where Dc = degree of curvature (of circle).
5. Spiral bisects the " shift " very nearly; thus the offset from
the circular curve or tangent to midpoint of spiral is J shift
P very nearly.
4. Bernoulli's Lemniscate.
This curve represents a French method of effecting transitions at
bends or junctions. It resembles the spiral and the parabolic
curves, and by some engineers it is considered superior to both;
the author has used the curve since 1923. A fundamental property
of the lemniscate (Kg. 22) is that the tangent at any point makes an
angle with the polar ray, p, double the polar angle a and it follows
that the angle between the two tangents is equal to 3a.
The formulae for the lemniscate may be written : —
or	Pa=:(72Sin2a
P = 3r Sin 2a
p = C VsETsS
The limiting value for a is 45°, which is always the angle between
the tangent line at origin OA and p when its value is a maximum
as at OB, Fig. 22.
In the example shown the angle of deviation A is 90°, between
two roads connected by two symmetrical lemniscate curves.
The length of OA and DA are selected, having in mind to make
the curves as great as practicable.
45°
The angle a is clearly -3- = 15.
o
The length of the polar ray for a = 15° may be determined by
calculation for one side of triangle OCA or by geometrical con-
struction by drawing from 0 and from D to intersect at C.
Knowing the value of p for a given value of ot the constant C may
be determined : —

